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(54) SEMICONDUCTOR BASE MATERIAL PRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently shorten a 
waiting time in a post-process and to make damage or 
trouble hardly occur even when producing a 
semiconductor base material to be used for the 
semiconductor wafer of a large diameter. 
SOLUTION: A sheet-like silicon crystal sheet 75 is 
produced by crystallizing and depositing silicon 16 of 
semiconductor materials on the surface of a carbon 
substrate 56 in a treatment chamber 7 in a sealed state. 
This device has a vacuum tank 4 for forming the 
treatment chamber 7, melting furnace system 30 for 
storing the silicon 16 while, heating the silicon to make it 
into molten liquid, and a turning and depositing 
mechanism 10 with which a plurality of carbon 
substrates 56 are peripherally rotated for, immersing the 
carbon substrates 56 in the silicon 16 and pulling them 
up after the lapse of fixed time by peripheral turning. 
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# :^ - 7j< ^'^^c?:^ ^^f$:$t5|sf;65 1^ — ^# X-jg^a 

{;i^^i5£$;h.^o t^oT. J^[H]tFfffil^1#(Z>i^lH]{-J: t):^>- 
mc^^ihLx'^x.m^^m^'T^^t^^x^^o 
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[0 0 0 7] m^m 2 1 icis^<7>^^ 
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[0010] m^m4 (D^m\^. m^at^ 3 mi2«<^¥^* 

[0011] m-^m 5 fiO^P.^{i. iS^^ 1 2 {^IB 
»^ ii5iait^«l o T ^ . ^ Pp^^ :^ vStS 

i=>^mmihmmm^<D^^m^T^^^t\z.x^x. 

[0012] If 5l^:il6 co^P^fl. if 1 {clB^O^^ 

:tm^^^mMmm:t^m^x^^ . wi^mMmwi-^. 
myt>h.^xo\^. mmfRmti(Dmt^m^^'^\^xv^^ 
[0 0 13] ±m(Dmm^xM. /i^y:^^^mmtiQ^i- 

^xmmmtmt>rb^:Lt\:^x<^x. ^^m»un(7:>m. 

^'&fj:^i^X^mW^i^-h<Dmi^^^no^t^^ 

Xt 5o 

[0 0 14] n^^7 <D^m\t. m:>^mi\^mm(D^m 

[0015] 8 ifjJt^S 7 (ciSicO^^ 

^<m.m^x'n o z.ti>^x^ 

[0016] 9 0^0^ (i. mi^-^ 1 »-i2^coii^^^ 
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[0 0 17] m^^i o<D^mi^. m^mi \zm^(D^^ 
ixt^. ^i^y^^ifmmmLx^i^tD^mtmmmmi^tz 

[0018] m^m 1 1 (D^mi^. m:^m i icismo^ 
xmm^^y:^^mm<Dt^mti'^xo\:imimmmmm^ 

X^ji-^yytsi,zMi-^U&Mm^n^zt\zx^X. )vy 

^^mm\zmm\.. mj^mz^^m^V((o^&nm^ 
'<fbm%h^WL\.x^ ^m.m^Pc^(oyfmm(r>m.7^\zx, 

[0019] mi^-^ 1 2 (D^m^. m-^-^ i iciamo^^ 

'&(on^^nh't^xb\zmm)\^v^^w^mmr^nm^ 

[0 0 20] ±U(Dmmz.j:h.\-i. ^m^i$^mu<Dmm^ 

mm-t^zt \zx v/l^^yyr^^cD^^mm^nmMm^tlx 
<l^tj:< ^Ji^tzm-B-Xiy. Ji^y:^^t:^mm^\zm<^^^x± 

m(DM^<tLmzm^i-^:it^^x^^o :zh.\zx^. 

-if-'^mm^^M^p^n^z^ v.x%\zm \:^^mxmm-^ 

^^fz^. ^mW-mu^^'^\^xm.i^ir^:Ltt^x^ 

So 

[0 0 2 1 ] 

mi Q\zm^\^x^T\z^m'rho ^mM<Dmm\^^^^ 
^2g#:g$t®5g^g(i. m 1 (c^i- J: b \z^ mm^m.:^ 

frit. »3t^S:^fr 1 ^7:>T:^^S^:l*3V^T7K^;^f^ 



(4) 2002-289544 

6 

[0 0 2 2] ±iBOS)t3^@*fr Ui. ^^t^h^^^ 

^ifine t ^^LTv>6o mmM^\z.\'t^ g^^v>>4 

[0 0 2 3 ] — i^7>'^::$:fr5{Cti. m^?^. 5 b • 5 

it^ m 1 3 ^-^/uy 12 3-120 t^mmm^tix 

V^So ^1 /^>'i--7'l 2 a ti. T/W'=^:/:^>^^ijX^Ly'c:«^ 
fc. m2x^/w>^i 2 bJi. m^Ji^^'::^! 3 lc^^i0^$;h.T 

vm^ii^x^wzm^-^m^z-r^bo ms^^^^-yi 2 c 
mmi^zm^^-^miz-r^o 

[0 0 2 4] ^LT> r.^X^tom-MS/'^/W'T'l 2 a 
~l 2cfi. ^ijffl!3^g4 OlcJ: tpgfimtb^t;^^^0^2^^tb:Ja 
^.UW^Wi4 0i^^ C;h.b£0/-</uy 1 2 a 1 2 c ^ 

i(? [0 0 2 51 — ^>i^:^t^5(D±m\zmfi6titim. 
b • 5 c cD^^m'^j&Bi^n. ly—^'mMmmco^ 

yt^l 4 a :j^i:t/§:^^l 4 b 7!l5^tl^i^^^t'bi^T V> 
5o ^.iX^O^^^l 4 a:j3j:r/S^§gl 4 b;0^b?:^5 

\zm^ R^yt^^^^ 14b TS^tl-S c t {-J; V 

±'7^(Dmmmm4 oizmti't^o tLx. mmmmA o 

[0 0 2 6 ] ±.^(Dmm^^^W. 3 0 ^1. ^ 5 CO 

B3:{t ^btVTV^Sc. ^)^*F^S 3 0 fi. y 3 1 6 ^nx 

^i-5/i-^7:^'i St. /u^y^jv^i 5 ^^^^i-5/i^:y:^"^4^ 

sit, >'W':y5^* 1 5 ^mmm-t^ c t j: 19 1; 
='>'i 6^»D«!^^i»$ii:sm^^^=-r/^3 2 mM 

3^St> >'U:y^'l 5cr)tM.S^<tffi'r5ct e>{Cl/^^>:^Kl 5 

50 i,zm'B'^Mzm73^i.^j:\^^mmMt. z<DmmM<o^thu 
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[0 0 2 7] ±m(0;i^y^l 5*i. i^V e h(DK 

[0 0 2 8] Mri^m^iit. mmm:^ d tm.m,m p (^q 

cm) hm^^f (Hz) "6 = 5 0. 3 (p/ 

f) » <Dm^^^^-t^ztf)^h. ::o^#Jc£-:5v^ 

U =3 ^ 1 6 0?i^®Ji^ 1 6 8 0 K (i^>c^?&S) 

[0 0 2 9] yw^y /j< 1 5 ^^^•i-^^i^'y:^^xwm 
1#3 1 ti. ID 2 ic^i-J: 9 tc, yu^yTj^ i 5 <DTm\:i^^ 

UUl l^lft^LXm-^^Mz^iifJSLUUl 8^^b-CV^ 

coS£::^S:E^ihi-6o SJtM^*t 1 8 (OT©J;i 

t) . ^^lai^ 1 9 sttmrn^- 1 8 c t tc 

[0 0 3 0] t.fz. ji^yf^x^mms in. ±^<dXo 

2 on. ^m->-^^U2 1. h^nU2 2. 7}^-7i/;t> 
i>20a. •:^:>'h20bs >^ ;^ 2 0 c. *5J:t;5 

m.^mH'^-^ 2 0 d^:#LrV^6o '^ISi^-^^a5 2 1 

n. ^nisLUUi scDTm^'L^w^^cfi^nt^^'&^Mz 
^^-v-yw^ 2in. mi (omm^^m 4 0 \zmm^i^x 
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^20d. :3?^-^7K:y>I';^2 0 c. >^u;t^v> 2 0 a ^lE 
mi^. #^*&2 1 a t{:iJ:oT. SttM 

F;f^<^?^^tt:gi^^^^»rtgf^^c^oTVN:6o -^ux. ceo 

J: ^ {c1tJ*$i^fc^av'-v'^'^2 i cojliaicfl, ±5z£t^ 
if-^ VMU2 2;65|ag$i^-CV^So ^^-i' m*t2 2f±. 
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[0 0 3 1 1 ±iB£7:>^«v— /^^2 l:ir6^XliS^ KB^t 

2 2*1. 7K¥::^i^t-«^^tu/:i^tSibc(Z)^|^^2 3{cj; 

l9^^#^nTv^:5o ^m^2 z(Dmm\zn. mm,m^2 

coiS^^*t2 5/6S^tt<bi^rv^^o 51^m>t2 5fi. 

;iji^^^oj:-a^^jiii^^;6MiiMW2 4 ^m/^yxnmi^^ 
[0 0 3 2] w^m^ 2 5 n. ^m'i^t^^\^mMU i 8 

2(9 ^1^^0±®tC<i. =3 ^ 2 9 \.X±M(0'mMm 

^rn-Y/u-S 2;i»5^ttJbtLTl^5o — Sl^m^2 5(D 
iJI'^^ai:!*!. m 1 2 5 a i: m 2 ^^5^ 2 5 b <>: 

tm^-^fX^X^f^^o ^^1^:^2 5 a • 2 5b{Ctl. Bl 
h 2 6 a ^3ctt)^^2 JJ^Vw- h 2 6 b ^ 
tbXVN^o mi ^^v^ b 2 6 a Jl. <5^:/i^:$:^$:5 i:i^LT 

/w-v/Tj^x^^i^^s i^mw^m\z.m^^^^x-i^^ . m2 

'^;uh2 6 >$^>'>5'2^ft:5{CMLT=»'<vu-^2 9^ 

m^^^^'-i'^^'S 2^^fl^■sTl6^c^i^ig^i^Tv^5, 

[0 0 3 3 ] _hia<?^J; 9{c1tj^$i^/c^^jS^^^S3 oo 
if? T^j;iH. llIl(c^-rJ:5t-. «i^^2;65iaB^;h.TV> 

5o ^^^2tl. ^^3±^:l7K^:^f^^::^^tibi^:^cu- 
>'W3 3^3fetT-r^-^:^3 4 ^. •^:*:3 4±tc^^t^bi^. 

3 0 ^mm {.x^^-^m^mmmm s 

5 t ^ii;trv^^„ 

[0 0 3 4] ^^*p^g 3 0 (D±:^\zn. v- = 

1 e^^i^i^it^mmivtmmmi ot^^i-fcbh^x^^^, 

;6^>b 3::^r^ (1 2 0" ) {zi^m^^ls^^MzS-^om l 

--msM^m^ 1 a — 5 1 c <^:^^i;tTv^^o "^wmm 

Sla-aicfi. 1213 (a) • (b) 

^^•5 4 VX^^f htlfzm^-^ 5 5 t. IxM-^S 5 CO 
50 [0 0 3 5] ±IB^7)lX#-^5 5 i:^-^VS*55 6 t <7:> 
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6 a tfi^ht^^Xif^r). l5t#-^5 ^(Dm^^-^Ub 5 a 

rv^:5o -tLT. CCOj:^tc«j5!^^tb;^JglHlS5 1 a'- 
5 1 c ti. m4 idTTT-f J: 9 1^. 5 5 (Dm^^w^^n 
5 5 a tmm^mwmi o(DmMm\:in\.xmfbti^ 

1 0 0 3 6 1 ±u(r>^m,mm 5 i a - 5 1 c ^^w-r^ 

^^t\.'^^f)^h^>^^^5^^n^t\.X\^^^o <5^>'^* 
fls:5^(c:iott6a!lHl^1f»5 Otcti. t2^ilj=¥r 5 8 

K5 0 a^5Ji^^$^^rV^5o ^^aiTKSS 5 0 a . ^i^H) 

[0 0 3 7] ±iBO J: 5 1 0 

^tb;i^TV^:5o StettS^«1ll6 5Ji. #i£lH]il 5 1 a- 

^m^t!^wmi o\znv.xm^^m\z.^^'^(^)rhfzm 

=ESNtti««6 7 i:$r«;tTV^:5c StK«JJs&<«l1t 6 6 (i. 
SJjbc^'i^WS 5 a {C:;t7-7K>'SS5 6(^£bJK>^-a^ffl5 5 6 

a ^^.-a^^ii^j: 9^^^c^orv^5o — (asfCTj^i-j: 

IKI 3 {c^^J: 9 m-^-^ 5 5 5 5a 

X b\^t^^X\^ho 

[0 0 3 8] ±.^^<DmwL^^wm^ Q^xummmmm 

1t6 7Ji. ^^'^if.W'bcD^mz.i^^^^X^l^—Y^v 

^tbTV^So ^.ix^On- Ko ^yiJ'^e 8 • 6 9 K 
4I^COMiS^7 iS^^V^ 4^C0:^^m'jt CO 

r^Hc|S:ttbn. Ctib^^^7;}oj:U^::^c^1I{jJc^LT^ 
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xmmmx:^-:^iymw. 5 e $rft^-t-5 x 0 \c/£ox\^^ 

[0 0 3 9] ±^(D^— Kd ^y^J'^ 6 8 - 6 9 — 
i^"CV^:5. n — Kn ^ 6 8 • 6 9 (i. T/u-^i' 

[0 0 4 0 ] ±iEc^^l n — Ka^;/^^6 8^1ii^^i^ 

j|£i-^s^7 1 1. mnmm:-^7 i^zmm^titziyv 
1 6^$r^fbtu-^^fai3^S7.2i^^LTv^Sc ^fc. 

w:B\zit. 4^^mnhh.x^^^o ^ 

20 IfeffiSBfl. r.(??^||ftffiSBIw#telHlil5 1 a • 5 1 b 

• 5 1 cTJSffiSUfct^tC.. :L(7)m\B\M5 1 a • 5 1 b 

• 5 1 ct^*j-LTS^[El::^f^^^(7)j^[B]^5 1 c • 5 1 a 

5c S^K'^f f^S^S 7 4 (i. /V'^^'jKI S[^<D->]) =^>'1 6 
IcSSi-^iEBUCOfiElHll^S 1 a -5 1 cOO;^-^VStS 
5 6 ^v-y 1 6(7:>il?^^)bt^|cotaScfc ^ hi^^^U 

1 4 8 OK mmi^^^.-r^o 
[0 0 4 1 ] ±iB^^1ll^t;l:^t5v^T. ^^mi^mummmm: 

Ell<:o^j6S-r*:^-rct ?^«l*^Sg3 Oii»5]ft^^ 

Wi. mmme^mchtixmm^m(Djiiimm7 f)m^^ 
1^1^ 4P3i,^mfSi^ti^z.t^zX'ox. ^m^i^mummm 

10 0 4 2] ^fctc. mmy^'^y"! s:^H'^m^h.^tm^ 

m2^</vy 1 2hf)mi^^m^^^h.::it\zJ:oX. 

50 \^^m.(Dmmmf^m^i^mi.xnt>nxhB:y^\ ^ux. 
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1 5 (Dmrncom^x ^ hm^^mmm^ -r^^^mm^^i^ 

[0 0 4 3] ±m(D/wyyr^l b J^<^ V ^^®>C^# 

ri^'i etm^iti 6 8 OK (»>ctig.it) mitt7:>ii?^^ 

[0 0 44] -^fz. mt^^<Di^ D >^ 1 6 mmWi ^ 
a^s mmm^mmw \^x^^m^t\^xidy>. mmm 

S4 0 (#I^^O»^g) U-if^:g^Pi;6^f:>co?IO^ 
COi^^ffim. BP-^bs ^£^0^5 1 a- 5 1 c(D:^-7r^y 

I 0 0 4 5] Ig] 1 :jDj:t/lll6 {C^-f-ct 9^^. j^® 

SMilSAtcPJSLfct^ ^ LT. HI 5 t;i 

^*S5 6/is:^#^5 5lc^|&joJ:t)^^^^tv:fc^. Ell 

[0 0 4 61 ^1 SeIhIII 5 1 a ^i^^^^^ZimB t;iPJSi-^ 

m^R5 e^^iyy 6<Dm^if^^^M(ou^xv hi^^^ 

urn. m^i^i 4 8 OKmjSlc#?aL:fei:^l-i^Sa^S 5( 
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[0 0 4 71 ffi!Hltffa:i««l 0^m^i'h:it\^X^ 
X. ^litlHlSS 1 a 0:?t7 — 73<>^St5 5 6?&S/v:y/J<l 5 

;t7-;3^>^S*K5 6 fi> ii?^Si)K:fi|i?:> V y 6 J;«9 
[0 0 4 8] ClcOJgm. g«^FB'5;&SM<-Cti. 1^7*3 J; 

[0 0 4 9] c<7?=s. !gi5{C7j^i-<t i^m^ttJimi 

1 OfZ)fe[H]/6Sj|iM^tl.^C^t:i^':^T. v-y^^/^fpv- 

-TjfvS^I^S 6;e)S-.>y =:>'5gali^- h 7 5 

5 5/i^^^bSfl$^.^i^^ ^ 2 n- Kn ^J^^ 6 9 ^^^Lr^ 

$i5{;i*!gffi^tb^o CCO^. i^y ='>'^^ev'- K 7 5;65:^ 

witcj:oT. if:^ d i-eBff5^?^Jbc^i/y =^>^^7^^^ 
[0 0 5 0] -^ux. meiii^'f j^±c^— ^i^^ 

^StbfN;65^SE[lII? 5 1 a 5 1 c (CioV^T 1/3 

maiti OiOilH3(7:>j^[Hiri:{;i3tfccov'y ^^^/^f^v— 

33<#^ai#2 0;6S/w^>.i<i 5^±#$it^wtlwJ:*?i^ 
- h 7 5;ii^il^3t$t^^o 

[0 0 5 1 ] ^S^:v^T^ ^?»J;til>'^^>:^J^' 1 5 -kmWiZM^n 

5 1 a- 5 1 c ;i)5^e5^-r6iEHuc7:>±PS^®t^^'t:vw^;^7^* 
1 5/6^±#-r^i:. — ^6^lc_h3z!iCQ^^K)i^Ji'^f^iH$n 
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5P^\,C&K^tl^:Lt\ZX ^mm6^\^Mfi?l^fc^^m% d 1 = 1 . 0mm. L= 1 0 0mm. *5j:TJ«rl7H = 

[0 0 5 2] ^tz. m^^TKmmi ^(o^y')^:y\^' \-)i^-->mJ^^^^BX'h-:>tz mz^m o 

^mmif^^^Ti^tit^m^ti. iin^mmi'^7^m±^Mc 5 e ^ig^^sp^^cDv-u ^^^^ 1 e 

7 0(cn-KD5'^^^^^Jl$ii:> ^^S^7(0^1S^^ [0 0 5 7] ^fcm. :^ 5 6 (T^g^^l^ t ^ 

mx^^c [0 0 5 8] mm^(Diyv =^1^ i.6(DmmQ = 

[0 0 5 3] ^\z^ :$:mmmm\^:i6i'f^^mi^mumis 50. e (Kj/moD . i^v =^>(Dmmp s = 2. . 

3g^tcJ:i9 v-y ='>'Sb1v'- h 7 5;^>s^gIE;cS^5g$i^S 3 3 (kg/^m^ ) . i§if^nVtm(D-iyV =^ 'y l 6(D^El^ 

Zt^mmi-^fzib. }^T<Dmflk^'i7'ofZo T0 = 1 6 8 0 K (j^^^S) ti-^. 

[0 0 5 4] BP"*i)\ i/-^ 6^1 6 8 OK (^M^S 2(9 S« 5 6C7:)J^S®S= 1 0 0 X 3 0 (mm^ ) . 

^) mgoi§?8^£pjKBt?'jr5) J: 9l;i^pmL:to ^bT. >^S^5 6 ^mf^'t^:^-^<>(Dm&p C= l 7 2 o 

d 1 = 6 mm. :^$L=100mm. rtiH=30m (k gXm^ ) , ;^ — >- CO ht^ C p=1930 [J/ 

mC0:^-/jt'>'S;K5 6^2p<lL. i§^^^Pit^S|(Ov'y (deg-kg)] i-f^o ^ ^ :^ -^iO-^tK 5 6 

1 6 t^g:V^M^£ol 4 8 OK (jte^TiaJK) fci^f|?iL i:lfa^St»tcoi^y 6 ar^oraloB^^^h = 8 0 0 0 

Tto ^LT. :^-J}^>'^tg5 6 =r>'l 6 [W/ (mZ • K) ] t^^o 

iZl^^:3f6XXf5&(DmfM^mtXmmi.. :*-7K>£t£ . lOOSS] ^±(D^i^Tf>^:iS\^^X. ->V=^:yl6(D'^ 

5 6l;ii/i; ^^-l 6^^B^tfftt}^-^:to ^^ffi^^M (kg) . ;«7-7j<>'^*R5 6CQ?aS$rT t 

[0 0 5 5 ] ZCO'^Wz^ m^m^^^l&<D0ki^T\z:B\^^ T^t. V 1 6 ^^'^^^^l^^-t ^ :l t\^X V U =^ 
Tfl. m^d 1=0. 3 mm. :S:^L=1 0 0 mm. ^3 * 1 6 C0^fl?^;&S:^-:?^<>'^1S 5 6 iC-fe^-r^^fiti. 

QX (dM/dt) =SXhX (TO-T) (1) 

[0 0 6 0] ^fc. :*'-7)^'>-^;^5 e-^'&^L^^c^^}:!;?^ 

SXhX (TO-T) =mXCpX (dT/dt) (2) 

LT^fet^tb^^ {fiL. m(i:^?-7j?>'St5 5 6 (OgS ★vy = ^SSa^t^- h 7 bcom^^d 1 ir-f^^. 

(m= S X 6 X p c/1 0 0 0) ilifirMJi:. 
[0 0 6 1 ] :^?-7K>-^tS5 6{Ci^Bl^£H-r^* 

M= /o S X S X d 1 ( 3) 

^/<^5o 7-e^^#:t;t;i^4'Cfc5 v-y e ^:^-:e^>'StS5 6 

[0 0 6 2] JilE^(i) - (3) ^m^^'^xm< o£t5®t::*SB^stfriti$ii:^C^tc^oT. h^bcco^^^ 
•'>'y='>^JSB^BV-h7 5coJl$di:S«^^'3ti:C^ -/O y = v^rsv--- h 7 5 ^SrSig-T^ t^co 

S^Btfp^ 1 ^^T-vy =f ^-gglv'- h 7 5(Dm^ d 1 = 16 ^i§?'^^ibcScoii?^ t ^ J: 5 l,zDm.i^t^:^^hiU^ 

0. 3 mm. ^^SB^r^n 5#-trv^y ='>^SB%i/— h 7 5 r 3 0 ^ . :^ -Tt^^mW, 5 6 (D^i^^m:^ 

j^-g:Lrv>5« :i(D-tf)^h. :^-yr<ymm5 6(Dm ^mms 6^Wi^^'^m(oi^v ^^^'^i e\zm\^mm^'^± 

m^f^ t 9 (D^mm^\^&^^'xm'^Mi^'t ^ t x—'^mr^m\:i3\^ ±^f ^^^bi^h^w^m i o t^mi^tz 

(cj:oT. m^m^dKDiyv^^'ym^Bi^-yi 5^m mm:i^tix\^^^o 

f^x^ ^^tf)mm^h.fz. [0 0 6 4] ±m(om^^^x^i'i. ^iBi^tammi o<d 

[0 0 6 3] ]^±(Dx^{c. :^mmMm(D^m^i$imum m:^r^iz.§m^h.fz^^<Dtf-yr<>m^b e^j^mtcvy 
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[0 0 6 5] tl^o-c. i£[Ei«fffi««i 0<?:>«Elsl{;iJ:!9;«7 

[0 0 6 6] j^. 3}i;:^^£?^^^^cioV^Tfl. j^lE3tffl±J<t1ll 
1 0 ;6^ife!H]^^#: 5 0 3 1 3 SEIeIS 5 1a 

-51 c^^tt:fc1llfi5;l-^^TVN:5;d^ C;h.{-[l5^^tb 

^^frso' (7);^®t;i#»(^;^-:^*>'^*S5 6 ' ^ifeli] 
:^r^ (^^^:^(^) iciias-r^t^J^. v'w^y^j^i 5' \z.m 

[0 0 6 7] ^/c. :*:^5S?f^ffilw:J5V>TJi. 2^? 

p fMt^m <t ^ {k-g^* i/!;=^>'l6^fflv^5^^^5"c 

^h<7^Xhf^<^ iizguytVU =i>^l 6 J: 19 
[0 0 6 8] ^fc. ;^^J®?f^^tCi5V>X. ®Jg*^i^a3 

[0 0 6 9] ±'^(Ommz^^\^. f^^y^- 1 5 ^^^^)D 

mrrh:Lb\z.x.^x. ^m^<^y') =^>^i e^^^^it 

[0 0 7 0] i^. :^mmwmzn^'f^^M^mm 3 0 

[0 0 7 1 1 -5 
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m^x^^i^u^^:^-'^>'^^^^^^^^^'^^^^^ 
^:b^t\zx<>x. ^y-h^(o^m»mu^mmi'^^ 
^»mummmw:x^ox. m^^mm^mfS.'t^M-^ 

^^yf.i.m^^^m^^m^mm\am\^mm^'^x-'mm 
[0 0 7 2] ±^<Dmm:^^ri\-^. mm^mm^<7ym:^ 

mm^^. -'^^mmzB\^±^fhn^z.t\zx^x. 
^:^-t'<ymm(Dmum\z^^t^^wm-^^x^^^B 

mmx.. m^<om^^^i^f->- 
^^ymmi)mm^nx^\^±\fhfi^fzwz.. 

[0 0 7 3] 2 (DWM^t.. m:^-^ 1 I-IB^CO^^ 

^y)n'i-^t\zxox. :^-^^>^mmt^\z^mi^mu 

[0 0 7 4] if 5*^3^ 3 (om^M m>^m 2 \ztm(D^m^ 
i$.mumm^&Mx^ox. fjiBK^^>^^F^<7^^^^^ 

tt$xxj^i^%m\zy^vxii:M(D^^ ^ >^^xmm-^m^^^ 

[0 0 7 5] ±IBOlti5^{cJ:tL{^. >y ^^^Sr^rr 

vx^-t<>mmtm-^'^i^&p^^^'^^'r:^tf)^x 
[0 0 7 6] ti5^^3i4 co^B^fi. m^^3\z^m(D^^^ 

0 [0 0 7 7] m^m5(0?^m\±. a5*3:3^1^ytti2tC|E 
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[ 0 0 7 8] if3it3^6<O^B^H. 1 {dlB^O^^ 

[0 0 7 9] ±iao«^lCj;tbti\ )\--yif-'k^mimcf_ 

[0 0 8 0] fS5tt3l7 0^|^fl. 1 {CIB^O^® 

-if-^^^m^^m^^^^}i\:L^r>x^ ^^w^mvs(om 

[0 0 8 1 ] ft5j?:3l8 co^^*^. If 7 tviB«fe<:oi|£^^ 
m^^'OmW.io-it^'ymm.^^mr^^^^X^^o JilS 

[0 0 8 2 ] if 3^^^ 9 cD^BJfi, if 1 \Z.WM(0^'^ 
[0 0 8 3] m^-^ 1 0 co^P^ti. 11:5^^31 1 {CiS^CO^^ 

^m-mm^^ it jh i!^) 6 ct p tw^^^^bc {c?^^ ^ ixfc^ t-t 
'^-t^w^^\.xnu<D^'^mmtm^\.iz.h%\z.^ c 

tb J: 6 m i^1tJ^^p°p--co»# ^i^/jNPS tc^^ij ^ ^ c 
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i^m.i'^ztt^xt^o 

[0 0 8 5] 1 2 CO^Pjfi. 1 tCiS^(D¥ 
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t^h(ommm^\zm^^^x^ ^m^uPt<omM%^^m 

'^(om^&.nt'r^x. o\zmm^^^y^^^^mm^%mir 
h^^mm'&nt^^'t^mi&xh^o ±^(Dmmz^ 

(D^m^m^wfm-^h.x'}^'^^<f^ofzm^xiy. )w 

i^^^^m%^\zm<^\r^x±.^^^^:Lh\z^^x. 
f^tt3^co?iS® Ji5 $ ^ ^ t-H^f:^ Oils ^ ffiS (^^g^^-t 5 

[IS] 3] |^l-^3j^lH]||omB&«^^^i-t>(^T'fo 

•9. (a) (HEffiia. (b) vf^mmx-^^. 

[1217] ;t7-73^'>-®*S(C>>i; ='^^^^Bix-f;«|Sj^fBtff£ij 
L fc Jfc^ ^ ^ ^ -i" IJ^ 0^ SI ^ o 

[III8] ViJ ='>'jfeB^BV- hOf^^1tit<^^-riftP.^lSX' 
5(5 [121 1 0] fi£[Eit^mai#c7^#4mi21-Cfo6o 
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